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Taxation; ThailandAbstract The objective of this study is to assess the relationship between alcohol
taxation changes and drinking initiation among adolescents and young adults (collec-
tively ‘‘youth’’) in Thailand (a middle-income country). Using a survey panel, this
study undertook an age-period-cohort analysis using four large-scale national
cross-sectional surveys of alcohol consumption performed in Thailand in 2001,
2004, 2007 and 2011 (n = 87,176 Thai youth, 15–24 years of age) to test the hypoth-
esis that changes in the inflation-adjusted alcohol taxation rates are associated with
drinking initiation. Regression analyses were used to examine the association; high-
legal
S46 B. Sornpaisarn et al.between inflation-adjusted taxation increases and the prevalence of lifetime drin-
kers. After adjusting for potential confounders, clear cohort and age effects were
observed. Furthermore, a 10% increase of the inflation-adjusted taxation rate of the
total alcohol market was significantly associated with a 4.3% reduction in the preva-
lence of lifetime drinking among Thai youth. In conclusion, tax rate changes in
Thailand from 2001 to 2011 were associated with drinking initiation among youth.
Accordingly, increases in taxation may prevent drinking initiation among youth in coun-
tries with a high prevalence of abstainers and may reduce the harms caused by alcohol.
ª 2015 Ministry of Health, Saudi Arabia. Published by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).1. Introduction
Alcohol consumption is one of the most important
risk factors for the burden of disease (measured
as Disability-Adjusted Life Years [DALYs] lost,
which combines years of life lost due to premature
mortality with years lived with disability) [1,2]. In
2012, alcohol consumption accounted for 5.9% of
the total deaths globally and for 5.1% of the total
DALYs lost globally [3]. The consumption of alcohol
also creates large economic costs in both high-
income countries (HICs) and in low- and middle-
income countries (LMICs) [2].
The health, social and economic impacts of
alcohol led the World Health Organization (WHO)
in its recently adopted global strategy to empha-
size the need for better alcohol control efforts
in LMICs [4]. As part of this strategy, the WHO
recommends excise taxation of alcohol as a key
preventative measure [4], as systematic reviews
and meta-analyses have found that increasing alco-
hol excise taxes is one of the most effective ways
of reducing alcohol-related harms [5–8]. For exam-
ple, in low-income countries, the tax elasticity for
total alcohol consumption was found to be 0.64 in
a meta-analysis [5,7,8], which is comparable to
elasticity observed in meta-analyses which
included results primarily from studies of HICs
(0.77) [5,7,8].
1.1. Alcohol consumption and harms in
Thailand
The harms caused by alcohol present a large prob-
lem in Thailand (a middle-income country). For
instance, there were more than 18 car-crash
deaths per 100,000 people per year from 2006 to
2010, of which 40–60% were attributable to drunk
driving [9], which is higher than what would be
expected given Thailands alcohol consumption
profile [3]. Moreover, over the same time period,
there was a fourfold increase in alcohol-related
domestic violence, and 40% of crimes perpetratedby adolescents were related to alcohol [10].
These are typical results of alcohol drinking pat-
terns in LMICs that are often more problematic
compared with those in HICs [11], contributing to
much greater relative harms associated with each
liter of alcohol consumed per capita [12].
While the prevalence of lifetime abstention
from alcohol is high in Thailand, especially among
Thai adolescents (70% of male and 82% of female
secondary school students [13]), the drinking habits
of young Thai drinkers are problematic [13]. For
example, 45% of Thai males aged 12–19 years
engaged in very high-risk drinking in terms of
intensity (>100 g of pure alcohol per drinking
day), while very high-risk drinking was engaged in
by 28%, 29% and 24% of Thai males aged 20–24,
25–44, and 45–65 years of age, respectively [14].
Another study found that 17.5% of male and 7.2%
of female students in grade 11 at regular schools
and in equivalent levels of vocational schools had
at least one occasion of binge drinking in the
30 days prior to being interviewed [15]. Moreover,
once Thai adolescents start to drink, they tend to
become regular drinkers: two-thirds of male
students and almost one-half of female students
who have had at least one alcoholic drink in their
lifetime have consumed alcohol within the past
30 days [13]. Because young lifetime abstainers
are vulnerable to becoming drinkers, which can
lead to frequent or problematic drinking causing
alcohol-related harms in the long term [16].
Thailand, which has a high rate of drinking absten-
tion among youth, has substantial current problems
caused by alcohol consumption, as well as the risk
of substantial problems in the future.
Similar to many other governments that increase
alcohol excise taxation intermittently to either
raise tax revenues or control alcohol consumption,
the Thai government changed alcohol excise taxa-
tion in 2003, 2005, 2007, and 2009. Alcohol excise
taxation and alcohol prices are associated with
the reduction of alcohol consumption among
youth (specifically binge drinking and overall
Alcohol taxation and prevention of drinking initiation S47consumption) and its related harms [5,6]; however,
no research to date has examined the effects of
excise taxation or price increases on drinking initi-
ation rates among youth in LMICs (see Panel),
where sizable portions of the population are life-
time abstainers [3]. National Thai surveys on alco-
hol consumption (that collected data on lifetime
abstention among youth [15–24 years of age])
were performed in 2001, 2004, 2007, and 2011.
These surveys represent an opportunity to measure
the association between fluctuations in alcohol
taxation rates and the prevalence of lifetime drin-
kers. Similar to the effect of excise taxation of
cigarettes on the prevention of smoking initiation
[17], it has been hypothesized that excise taxation
of alcohol in LMICs can prevent harms in the long
term by preventing drinking initiation; however,
no study has empirically tested this hypothesis
[16]. Thus, the aim of this study is to determine
if changes in the inflation-adjusted alcohol excise
taxation rates are associated with changes in the
prevalence of lifetime drinkers among youth in
Thailand.
2. Materials and methods
2.1. Study design
Using a survey panel, this study undertook age-
period-cohort analysis, and used survey data on
the prevalence of lifetime drinking, as well as
inflation-adjusted excise taxation data from 2001
to 2011.Panel Research in context.
Systematic review
We conducted a systematic review and meta-analysis of the
harms, and drinking initiation in LMIC using internationally
June 2011 by searching the peer-reviewed article databases
WHOs gray literature Database of Abstracts of Reviews of
screened, checked against inclusion and exclusion criteria, a
and quantitative analyses. We found ten studies that quant
consumption, and our meta-analysis showed that an increa
consumption. There was no published literature that examin
drinking initiation in LMIC.
Interpretation
Our study was the first to investigate the effects of alcohol
this study used four large-scale nationally representative c
combined sample size of 87,176 people, we were able to e
taxation and drinking initiation. Our findings demonstrate t
initiation among youth (15–24 years of age); a 10% increase
associated with a 4.3% reduction in the prevalence of lifet
contributed to a relatively stable prevalence of lifetime ab
decrease in abstention was expected due to economic grow2.1.1. Data sources
Drinking initiation data were obtained from four
large-scale national cross-sectional surveys con-
ducted by the National Statistics Office (NSO) of
Thailand in 2001 (n = 31,849), 2004 (n = 8,629),
2007 (n = 25,493), and 2011 (n = 21,205) (‘‘n’’
denotes the number of participants 15–24 years
of age). The authors had access to all survey data
collected due to the relationship between the
Center for Alcohol Studies in Thailand (the first
authors primary affiliation) and the NSO. All sur-
veys used a two-stage stratified probability sam-
pling design. In the 2001, 2007, and 2011 surveys,
Thailand was stratified into 76 provinces, and then
further into urban and rural areas, while in the
2004 survey, Thailand was stratified into five
regions (North, Northeast, Central, South, and
Bangkok) and then into urban and rural areas.
Within each stratum, the primary sampling unit
was residential blocks for urban areas and villages
for rural areas, and the secondary sampling unit
was households. Every person 15 years of age and
older in the household was interviewed by trained
NSO field researchers using a standardized ques-
tionnaire. Response rates were 83%, 83%, 87%,
and 85% for the 2001, 2004, 2007, and 2011 sur-
veys, respectively. Details of the survey sampling
are outlined in Table 1.
Drinking initiation, the dependent variable of
interest, was measured using ‘‘lifetime drinking,’’
with respondents being classified as ‘‘lifetime drin-
kers’’ or ‘‘lifetime abstainers.’’ In the surveys
examined, a person who answered ‘‘no’’ to theeffects of taxation on alcohol consumption, its related
standardized protocols [8]. Data were collected up to
MEDLINE, EMBASE, PsycINFO and EconLit, along with the
Effects, and by reference tracking. We identified,
nd included eligible studies to perform both qualitative
itatively examined the effects of taxation on alcohol
se in alcohol taxation resulted in a decrease in alcohol
ed the effects of taxation on alcohol-related harms and
taxation on drinking initiation in LMIC. Moreover, since
ross-sectional surveys performed in Thailand, with a
mpirically test a potential relationship between alcohol
hat increases in alcohol taxation can prevent drinking
in the average tax rate of the total alcohol market was
ime drinking among youth. The effects of taxation
stention in this age group in Thailand, even though a
th.
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S48 B. Sornpaisarn et al.question: ‘‘Have you ever consumed at least one
full alcoholic beverage?’’ was considered a ‘‘life-
time abstainer,’’ while a person who answered
‘‘yes’’ to this question was considered a ‘‘lifetime
drinker.’’
The independent variable of interest was the
percentage change in inflation-adjusted taxation
rates for the total alcohol market. Data on taxation
rates and market share of all alcoholic beverages in
2003, 2005, 2007, and 2009 were obtained from the
Thai Excise Department. The average taxation rate
per liter of pure alcohol for the total alcohol mar-
ket was calculated by summing all alcohol bever-
age category taxation rate changes which were
weighted by each categorys market share (based
on volume of pure alcohol) for that year.
Taxation rates were adjusted for inflation (to the
year 2001) by adjusting the tax per liter of alcohol
to 2001 Thai baht using data from the World Bank
[18]. Specific tax rates (based on alcohol volume)
are constant by nature and ad valorem tax rates
(based on price) in Thailand are also constant,
since the latter are tied to beverage ex-factory
prices (the price of an alcoholic beverage as pur-
chased from the manufacturer); ex-factory prices
are set during ad valorem taxation increases and
are not updated between excise taxation changes.
See Sornpaisarn et al. [16] for more detailed infor-
mation on Thailands alcohol excise taxation
system.
Table 2 outlines the percentage changes in
actual excise taxation rates and in inflation-
adjusted (using 2001 as the baseline year) excise
taxation rates in 2003, 2005, 2007, and 2009 for
eight beverage categories compared with the taxa-
tion rates in 2001. These taxation rate changes only
impacted certain beverage categories (see Web
Appendix 1). The total market inflation-adjusted
taxation rates were calculated by a weighted sum
of the individual beverage categories multiplied by
their percentage market share. Average percentage
changes of inflation-adjusted taxation rates of the
total alcohol market were: 0.0% (baseline year),
13.6%, 0.2%, 1.7%, and 3.4% in the years 2001,
2003, 2005, 2007, and 2009, respectively.
2.2. Statistical analysis
Regression analyses (taking into account the com-
plex survey designs and the correlation between
observations from the same survey) were used to
examine the association between inflation-
adjusted taxation rate changes and the prevalence
of lifetime drinking among youth, with the period
effect modeled via proxy variables. Regressions
were performed by means of a general linear
Table 2 Percentage changes in inflation-adjusted taxation rates of eight beverage categories compared to the taxation rates in 2001. Source: Excise Department of
Thailand.
Types of alcoholic beverages Actual taxation rate change (inflation-adjusted taxation rate change) and market share by year
2001 2003 2005 2007 2009
% increase % market
share
% increase* % market
share
% increase* % market
share
% increase* % market
share
% increase* % market
share
White spirits 0 50.2 30 (32) 41.5 30 (36) 37.5 10 (7) 36.0 20 (3) 31.4
Mixed spirits 0 6.0 0 (2) 1.4 0 (9) 1.4 17 (1) 7.7 25 (2) 10.9
Special blended spirits 0 3.2 0 (2) 0.1 67 (51) 0.7 67 (41) 0.3 67 (35) 0.3
Whisky
Inexpensive 0 9.5 0 (2) 23.3 67 (51) 28.1 67 (41) 18.8 67 (35) 14.1
Expensive 0 1.0 25 (22) 1.9 25 (13) 2.3 25 (6) 1.9 25 (1) 1.4
Brandy 0 1.5 36 (32) 1.3 100 (82) 1.3 114 (81) 1.7 144 (98) 1.6
Community fermented
beverages
0 0.1 30 (32) 0.1 30 (36) 0.01 30 (41) 0.003 30 (43) 0.01
Beer 0 27.0 0 (2) 29.3 0 (9) 28.1 0 (15) 33.1 16 (6) 39.6
Wine 0 1.6 0 (2) 1.1 0 (9) 0.6 0 (15) 0.6 0 (19) 0.7
Tax rate changes of the
total alcohol market**
0 12 (13.6) 10 (0.2) 20 (1.7) 28 (3.4)
* Inflation-adjusted tax rate changes are presented in the parentheses.
** Average tax changes of the total alcohol market each year were calculated by summing all category tax rate changes weighted by each categorys market share of pure alcohol for that
same year. Data are calculated by the authors based on data from the Excise Department of Thailand.
A
lco
h
o
l
taxatio
n
an
d
p
re
ve
n
tio
n
o
f
d
rin
kin
g
in
itiatio
n
S49
Fig. 1 Prevalence of lifetime drinking and 95% confidence intervals among Thai youth 15–24 years of age.
Fig. 2a Prevalence ratio of lifetime drinking and 95% confidence intervals for Thai youth 16–24 years of age as
compared to a person 15 years of age, adjusted for birth cohort, alcohol taxation and demographic variables.
S50 B. Sornpaisarn et al.model-like regression with a quasi-Poisson distribu-
tion function and a log link function to measure the
prevalence of lifetime drinking. The quasi-Poisson
regression allows for the calculation of prevalence
ratios when the dependent variable of the regres-
sion is coded either 0 or 1 and the data collected
are from a cross-sectional survey [19]. Furthermore,
for surveys where the main descriptive measure is
prevalence, the prevalence ratio is more appropriate
and more intuitive when compared with an odds ratio
[20]. Previous studies in Thailand found that male
gender, age groups of 20–24 and 25–44 years, not
being married, living in Bangkok, and living in a ruralarea, were predictors of hazardous, harmful and
dependent drinking [14]; the level of education
attained predicted current drinking status and prob-
lematic drinking patterns [13]. Additionally, eco-
nomic growth in LMICs has been found to be
associated with per capita alcohol consumption
[21]. Accordingly, the regression analyses were
adjusted for age, birth cohort, and for several demo-
graphic variables (gender, age, marital status, educa-
tion, and region of the country [North, East, South,
Central, and Bangkok]).
More detailed analyses were also performed by
sex and by age using the age categories of 15–17,
Alcohol taxation and prevention of drinking initiation S5118–19, and 20–24 years. For sub-population com-
parisons, the conservative Bonferroni correction
was used. R version 3.1.1 and the R statistical pack-
age survey [22] were used for data management
and analysis.
2.3. Ethical considerations
Approval for this study by the Research Ethics
Boards of the Centre for Addiction and Mental
Health and the University of Toronto was waived,
as this study only involved the analysis of secondary
data.
2.4. Role of the funding sources
The funders of the study had no role in study
design, data collection, data analysis, data inter-
pretation, or writing of the report. Additionally,
the funding sources had no role in approval of the
final article. All authors had access to all data used
in the study, and all authors approved the final ver-
sion of the article.
3. Results
The characteristics of the survey samples from
Thailand for 2001, 2004, 2007 and 2011 are out-
lined in the Web Appendix 2. The prevalence of
lifetime drinking stratified by sex from 2001 to
2011 among Thai youth is outlined in Fig. 1. In
2001, the prevalence of lifetime drinking in
Thailand in the age group under considerationFig. 2b Prevalence ratio of lifetime drinking and 95% con
compared to a male 15 years of age, adjusted for birth cohowas 23.5% (95% Confidence Interval [CI]: 22.7–
24.2%), while in 2011 the prevalence of lifetime
drinking was 26.0% (95% CI: 24.9–27.0%). The
increase in lifetime drinking from 2001 to 2011
was significant for females (p < 0.001), but not
for males (p = 0.077); however, after adjusting
for age, the increase in the prevalence of lifetime
drinkers was significant for both sexes (females
p < 0.001; males p = 0.007). Therefore, a change
in the age structure in Thailand may be responsible
for the non-significant increase in lifetime drinking
among males. Furthermore, the prevalence of life-
time drinking at all time points was much greater
among Thai male youth than it was among Thai
female youth.
The prevalence of lifetime drinkers in Thailand
shows a significant association with age after
adjustment for birth cohort, alcohol excise taxa-
tion, and demographic variables (see Figs. 2a–2c).
For the total sample, as well as for males and
females separately, the prevalence of lifetime
abstention significantly increased by year after
the age of 15, with a steep increase in the preva-
lence from 15 to 19 years of age, after which the
increase is not as marked but still significant. For
example, the prevalence ratio of lifetime drinking
among people 19 years of age compared with peo-
ple 15 years of age is 8.27 (95% CI: 6.56–10.42),
while the prevalence ratio of lifetime drinking
among people 24 years of age compared with those
15 years of age is 11.34 (95% CI 8.99–14.30). The
increase in the prevalence ratio of lifetime drinking
for those 24 years of age as compared to thosefidence intervals for Thai males 16–24 years of age as
rt, alcohol taxation and demographic variables.
Fig. 2c Prevalence ratio of lifetime drinking and 95% confidence intervals for Thai females 16–24 years of age as
compared to a female 15 years of age, adjusted for birth cohort, alcohol taxation and demographic variables.
Fig. 3a Prevalence ratio of lifetime drinking and 95% confidence intervals for Thai youth 15–24 years of age by birth
cohort as compared to the 1977 birth cohort, adjusted for age, alcohol taxation and demographic variables.
S52 B. Sornpaisarn et al.15 years of age was higher among females com-
pared with males, indicating that females tend to
initiate drinking in Thailand at an older age than
do males.The birth cohort (measured by birth year)
shows a clear association with the prevalence of
lifetime drinking, while controlling for age, alcohol
excise taxation and demographic variables (see
Fig. 3b Prevalence ratio of lifetime drinking and 95% confidence intervals for Thai males 15–24 years of age by birth
cohort as compared to the 1977 birth cohort, adjusted for age, alcohol taxation and demographic variables.
Fig. 3c Prevalence ratio of lifetime drinking and 95% confidence intervals for Thai females 15–24 years of age by
birth cohort as compared to the 1977 birth cohort, adjusted for age, alcohol taxation and demographic variables.
Alcohol taxation and prevention of drinking initiation S53Figs. 3a–3c). Among the total sample, the preva-
lence of lifetime drinking is stable until the 1987
birth cohort, when a significant increase in theprevalence of lifetime drinking can be observed
(prevalence ratio of 1.14 [95% CI: 1.04–1.25] for
those born in 1987 compared with those born in
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Fig. 4 Prevalence ratio of lifetime drinking and 95% confidence intervals per an inflation-adjusted 10% increase in
alcohol excise taxation (as compared to the alcohol excise tax in 2001) among Thai youth 15–24 years of age, adjusted
for age, birth cohort and demographic variables.
S54 B. Sornpaisarn et al.1977), after which a slight but significant
(p < 0.001) increase can be observed in the preva-
lence of lifetime drinkers. Similarly, among males
and females separately, the prevalence of lifetime
drinking is stable until the 1987 birth cohort when a
significant increase can be observed.
Fig. 4 outlines the association between average
inflation-adjusted alcohol excise taxation rate
increases and the prevalence of lifetime drinking
among Thai youth. It was observed that after
adjusting for covariates, an average alcohol excise
tax rate increase of 10% was significantly associ-
ated with a 4.3% (95% CI: 0.3–8.0%) reduction in
the prevalence of lifetime drinking. When this
association was analyzed for males and females
separately, a non-significant effect size reduction
of 3.4% for male youth (p = 0.087) and 13.1% reduc-
tion for female youth (p = 0.073) was reported.
Further adjustment for age also led to non-
significant reductions associated with taxation
increases.
4. Discussion
4.1. Results and their significance in light of
other research
The social, economic and health burdens caused by
alcohol consumption are an increasingly large prob-
lem in LMICs, and Thailand is no exception [3].
Recorded per capita consumption of alcohol has
increased in Thailand from 0.26 L in 1961 to
6.16 L in 2010, with per capita consumption
expected to continue to increase in the future[3]. Furthermore, this study observed an increase
in drinking initiation among more recent birth
cohorts. Thus, it is imperative for Thailand and
similar countries to institute effective policies
aimed at reducing the burdens caused by the harm-
ful consumption of alcohol and at preventing drink-
ing initiation among youth.
Through the analysis of data from four large-scale
cross-sectional population surveys, with a combined
sample size of 87,176 people, this study was the first
to observe that alcohol excise taxation increases are
significantly associated with decreases in drinking
initiation in LMICs, with a 10% increase in the
inflation-adjusted tax rate associated with a 4.3%
reduction in lifetime drinking prevalence. Thus,
alcohol excise taxation increases may present an
effective strategy to reduce the burdens caused by
alcohol in the long term.
Excise taxation works by increasing alcohol
prices, and previous data confirm that this is the
case in Thailand [16]. Based on the Center for
Alcohol Studies data, which were collected from
one of the largest supermarket companies in
Thailand, the price of the most popular brand of
inexpensive whisky increased by 38% between
2004 and 2007 (the tax rate of whisky increased
in 2005), while the price only increased by 4%
between 2007 and 2011 (no taxation increases
occurred during this time). Additionally, between
2004 and 2007 (no beer excise taxation increases
occurred during this time), the price of beer in
Thailand increased by 3%, while prices increased
by 32% from 2007 to 2011 (the excise taxation rate
of beer increased in 2009).
Alcohol taxation and prevention of drinking initiation S55The prevalence of lifetime drinkers among Thai
youth increased over the study period, from
23.5% in 2001 to 26.0% in 2011 (an 11% increase),
while during that same time period Thailands
GDP (PPP) per capita increased 43.9% from $6500
to $9500 international dollars [23]. The relatively
slight increase in the prevalence of lifetime drin-
kers is less than would be expected given the
increase in Thailands GDP (PPP) and given the rela-
tionship between economic wealth and the preva-
lence of drinking [16]. Thus, excise taxation
should be considered as a measure to control the
increasing drinking prevalence in other LMICs.
This study also found that the prevalence of life-
time drinkers among Thai youth was low compared
with most HICs [3], with about two thirds of the
Thai population abstaining at age 24.
It is of interest to note that Thailands recorded
adult per capita consumption has been relatively
stable from 2001 to 2010, increasing only slightly
from 6.05 to 6.16 L of pure alcohol (a 1.8%
increase) [3], while Thailands GDP (PPP) per capita
increased 43.9% during that same time period [23].
This increase in recorded adult per capita con-
sumption is less than what would be expected given
the increase in Thailands GDP (PPP) [21]. This
observation indirectly corroborates the present
studys findings.
4.2. Limitations
This study was limited by the absence of data for
some potential confounding variables. The avail-
able national surveys were designed mainly for
assessing current alcohol drinking behavioral pat-
terns and not drinking initiation behaviors.
Therefore, potential determinants for drinking ini-
tiation (such as parental and peer approval and
models for drinking, and youths involvement in
drug use and delinquency) [24] were not included
in the survey questionnaires. Furthermore, data
on income were absent for 78,194 of the 87,176
respondents, and, thus, this variable was excluded
from the analyses. Therefore, residual confounding
may impact these results.
Secondly, the researchers of this study were
prone to the limitations associated with all obser-
vational studies, since control is limited, and sur-
veys, especially those measuring alcohol
consumption, have inherent biases by design (such
as populations which are less likely to participate),
leading to an inconsistent under-reporting of alco-
hol consumption [25]. Subjective measures of
drinking [25] also limited the scope of the present
study; however, objective measures, such as per
capita consumption, corroborated these findings.Thirdly, the researchers of this study were lim-
ited by the amount and quality of survey data avail-
able for analyses. The prevalence of lifetime
drinking among women is lower than among men,
leading to a higher uncertainty in the prevalence
estimates and in the effectiveness of excise taxes
on changing womens behavior. In addition, the
number of surveys that were available also limits
this analysis. For the analyses, no significant differ-
ences were observed in the prevalence ratio of life-
time drinking for each inflation-adjusted increase
in alcohol excise taxation (as compared with the
alcohol excise tax in 2001) among Thai youth,
adjusted for age, birth cohort and demographic
variables for men and women separately; however,
a significant difference was found when examining
data for men and women combined. This finding of
non-significance is due to the number of observa-
tions available for analysis. In the future, when
more data are available for Thailand covering a
longer period of time, this analysis should be
updated, as the power to detect this difference
will increase.
Most of the strengths of these analyses originate
from the individual observations, and, accordingly,
these analyses were not able to control for
population-level covariates of alcohol policy. These
policies include a Minimum Legal Drinking Age
(MLDA) of 18 years of age in force since 2003, a
Minimum Legal Purchasing Age (MLPA) of 20 years of
age, and a partial control on alcohol advertising in
force since 2008 which prohibits the use of the pro-
duct image, but not the brand image. However, the
MLDA has not been enforced at all [26], and the
MLPA has been virtually unenforced. With respect to
the MLPA, a national mystery shopper survey con-
ducted in 2012 found that 99% of Thai youth younger
than 20 years of age were able to successfully pur-
chase alcohol without being asked for identification
[26]. Furthermore, according to an alcohol advertise-
ment monitoring project, the total number of alcohol
advertisements, which included those using brand
images and corporate images, on national televisions
and in national newspapers did not decrease during
the one year period after enactment of the advertis-
ing control measure [27]. The small number of avail-
able surveys also limits the age, period, and birth
cohort regressions. Since there were only four surveys,
the interaction between age and cohort was inacces-
sible, and thus their effects were modeled indepen-
dently. Therefore, the results should be interpreted
with a degree of caution, as there may be an interac-
tion between age and cohort; however, given the time
period covered in this analysis, it is likely that the
effect of this interaction would be small.
S56 B. Sornpaisarn et al.Finally, the data available concerning the infor-
mal alcohol market also limited the present study,
which did not examine the effects of the informal
alcohol market (see Rehm et al. [28] for a list of
unrecorded sources of alcohol), estimated to be
0.7 L of pure alcohol per capita in 2010 and, thus,
approximately 10% of the total alcohol market [3].
Given the relatively small size of the unrecorded
alcohol market in Thailand, it is unlikely to have
a large impact on the findings of this study; how-
ever, for excise taxation increases to be effective,
governments must be able to effectively combat
the informal alcohol market [29]. Furthermore,
no specific data were available on the market share
for alcoholic beverages that are consumed by youth
15–24 years of age; the market share data used in
this analysis represent the entire populations alco-
hol consumption.
4.3. Future research
The following recommendations, based on the
experience of the present study, are for future
research to be conducted to detect associations
between alcohol excise taxation and drinking initi-
ation. All potential confounding factors, both indi-
vidual level factors and population level factors
(i.e., policy interventions), should be included in
the survey instrument design to avoid residual con-
founding. Additionally, a long series of surveys
would allow improved analyses of the interaction
between age, period and cohort effect, and the
implementation of cohort studies may encourage
a detection of drinking initiation by the observed
individuals. Finally, comparative studies between
countries using data on each countrys taxation sys-
tem and taxation rates, lifetime abstainer preva-
lence, and per capita alcohol consumption that
takes into account growth in GDP–PPP would help
to clarify the differential effects of taxation and
GDP-PPP growth on drinking initiation.
5. Conclusion
Alcohol excise taxation increases in Thailand were
associated with the prevention of drinking initia-
tion among Thai youth 15–24 years of age. Thus,
increasing alcohol excise taxation, supplementary
to other alcohol control policies, could prevent
drinking initiation among young people in other
countries with a high rate of abstainers.
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